might be regarded as over-intellectualizing the nature of perception. For our purposes, however, we can leave open as an empirical matter the question of exactly which affordances are represented. We can also leave it open how many affordances are perceived. Perhaps for any single phenomenal character a single affordance is perceived; or perhaps it would be better to speak in terms of sets of affordances in order to reflect the multi-faceted significance the perception may have for the subject's actions. This is a terminological matter that will make no difference to what follows.
One possible distraction should be eliminated before proceeding to the spatial case. 11 Gibson, and those influenced by him, are often associated with a denial that perception involves representation at all. This would of course be incompatible with intentionalism. As far as I can see, however, there is nothing in Gibsonian or neo-Gibsonian arguments that provides any reason to think that affordances cannot be represented, insofar as anything can be represented in perception at all. For a recent example of the kind of anti-representationalist approach at issue see Noë 2004. In their everyday uses, words like 'heavy' and spatial terms like 'near' and 'small' are context-dependent in various ways. Some newborn babies are said to be heavy while some aircraft are said to be light, for example, and Paris may be said to be far away yet Alpha Centauri is said to be nearby. The contents of perceptual experiences, however, do not plausibly vary with conversational context in the way that the contents of linguistic expressions do. One may, in one context, describe an object as feeling heavy, yet in another context, with no difference in the phenomenology, describe the very same object as feeling light; but presumably this is because the semantic values of the words, not the contents of the experiences, change according to the context. Perhaps all that has changed is the comparison class against which one expects one's audience to interpret one's utterance. It is therefore necessary to be careful to avoid confusion when using linguistic expressions of this kind to describe the contents of the perceptual experiences of individuals in differing circumstances, as I shall do below; the contextual factors that could influence the linguistic content, but not the perceptual content, must be thought of as held fixed. So, for example, when I say that different objects are equally heavy for differently constituted subjects, this should be taken to mean that those objects are equally difficult for the subjects to lift.
It doesn't matter how difficult they are to lift, provided the same standard is adopted throughout. The relevant aspects of the context of use of 'heavy', 'near', etc. should therefore be thought of as held fixed throughout this paper.
The two trees
Consider a normal human subject who sees two trees that are qualitatively indistinguishable with regard to every intrinsic feature including size, but are located at different distances from the subject. The two trees appear to the subject to be the same size; at any rate, under normal conditions, the subject would judge on the basis of visual experience that the two trees were the same size. Thus there seems good reason to say that the subject's visual experience represents both trees as having the same size. Yet the two trees are experienced with different phenomenal characters; as Peacocke put it, "there is also some sense in which the nearer tree occupies more of your visual field than the more distant tree. This is as much a feature of your experience itself as is its representing the trees as being the same height" (1983, chapter 1). Peacocke concluded from this that there is more to the phenomenal character of a perceptual experience than its Russellian representational content. If Peacocke were right about this then Russellian intentionalism would be false. Michael Tye (1996 Tye ( , 2002 , however, has claimed that Russellian intentionalism is easily rescued if the visual experience represents not only the sizes and other visible intrinsic properties of the trees, but also the size of the visual angle subtended by each tree when viewed from the place from which it is being viewed. 12 The different trees subtend different visual angles from the position of the observer, and this is represented in experience; that is why they look different. Since, for a given tree height, visual angle varies with distance, Tye could also have appealed to differences in represented distance. But perhaps differences in represented distance per se would not account for the relevant phenomenological differences as straightforwardly as differences in represented visual angle.
Miniature people
I shall now argue, however, that the Russellian theory, according to which the phenomenal content of spatial experience consists of spatial properties such as sizes, distances or visual angles, cannot be defended without appeal to phenomenal externalism. I think that phenomenal externalism is particularly implausible in the spatial case because of some odd consequences that I shall mention below, though I should emphasize that my purpose here is to provide an alternative to phenomenal externalism rather than to argue directly against it.
Berkeley noticed the possible significance of the experiences of different-sized subjects for an account of spatial perception. In Three Dialogues Between Hylas and Philonous he wrote: giant spider. It is certainly very natural to think that the same things look bigger to Carey as he shrinks. But perhaps a single subject that shrinks introduces unnecessary complications. One might, for example, worry about whether, when Carey utters words like 'large' and 'small', they retain the same extensions that they had in utterances that he made before shrinking. If so, then if he now describes the spider as large he speaks falsely. Similarly if he now judges the spider to be large on the grounds that, as he would put it, it looks large to him, then one might question whether his perceptions of size continue to be veridical; perhaps his experience now falsely represents the spider as being larger than it is. If so, then there is no evidence of a change in the relationship between the representational content and phenomenal 13 Berkeley 1948-57, 188 . He also suggested that space is understood by the subject in terms of effort; a view that does have some connections to the view to be defended here.
character of his experiences. 14 We can avoid such worries by focusing instead on a case in which two individuals are differently sized throughout their lives and live in different, isolated communities populated by beings among whom they are normally sized. Brad Thompson (2010) has recently discussed just such a scenario. He describes a planet called "Doubled Earth", a perfect replica of Earth except that the planet and all its inhabitants are doubled in size relative to Earth. To make certain points vivid I shall consider an otherwise identical case in which one planet is ten times larger than the other, but this makes no real difference to the argument. Given that the inhabitants have all lived their entire lives on their respective planets there seems no reason to say of either community that their perceptions of size are systematically illusory; choosing one population rather than the other would seem unacceptably arbitrary. I shall take it, then, that the subjects under discussion perceive veridically in all of the cases to be discussed (which is not to say that they are immune from illusions; but no illusions occur in the cases under discussion). Consider an individual from each community; call the larger one 'Max' and the smaller one 'Min'. Max and Min are qualitatively very similar apart from the fact that Max is ten times larger than Min. Their environments are duplicates in all visible respects except for differing in size by a factor of ten. Not everything will scale down straightforwardly, of course; in some respects the world behaves very differently on a smaller scale. Liquids, for example, will seem a little different; a droplet of water would be as large compared to an antsized person as a football is to a human, and an ant-sized person would be able to pick up a droplet and carry it (as, apparently, ants do). But we can suppose that Min is much larger than an ant and will notice these differences less. In any case, if necessary, we can restrict attention to visual experiences and imagine regions of the respective environments (regions containing just solid objects, for example) such that if photographs were taken of those regions it would be impossible to tell which was which. When surveying the corresponding scenes from the corresponding locations in their respective environments the pattern of retinal stimulation would be exactly the same for both Max and Min.
Let us also suppose that Max and Min's causal powers are scaled in an appropriate way. For example, all else being equal, Min can lift items one tenth the size and weight that Max can lift. Similarly if an object is within reach for Max then an object one tenth as far away will be within reach for Min. Min can run one tenth as far as Max in a given period of time, and so on. Not everything will scale down precisely, but this won't matter for the argument. Finally we should imagine Min's brain functioning in much the same way as Max's brain. This may require differences in the physical constitutions of their brains. Perhaps, for example, Min's brain contains a silicon chip that can carry out the same information processing as Max's brain while fitting easily inside Min's head. Or perhaps Max's brain is very small compared to Max's head, so that there is room in Min's head for a brain the same size as Max's.
Alternatively we could consider a far-off world where the physics of that world allows a precisely scaled-down duplicate; but we needn't go to such far-off worlds for the argument to work. 15 Max and Min are both equally at home in their respective environments. Min lives in a house the size of a doll's house but does not find it at all cramped. Min can only walk one tenth as far as Max, but only needs to walk one tenth as far to reach the corresponding destinations. Min would not be able to lift Max's suitcase or drive Max's car, but has no difficulty with the corresponding operations in Min's own environment. And so on.
There are two scenarios to consider:
15 See Gould 1977, chapter 21, for arguments that miniature duplicates would never evolve in the actual world because of scaling differences (I am grateful to an anonymous referee for drawing my attention to this chapter). Perhaps, however, something near enough to a duplicate might evolve even in a nomologically possible world if gravity and other factors differed between environments in suitable ways (perhaps Min's planet is very dense and therefore has stronger gravity than Max's planet, for example). In any case, the argument that follows only requires that there be a logically possible world containing scaled duplicates such as Max and Min. Moreover, the main argument will still go through provided there can be creatures with experiences of differing phenomenal character yet the same representational content (as in scenario 2, below); and this does not require Max and Min to be perfect duplicates. Even if it were argued that creatures of different sizes could never have experiences with the same phenomenal character as one another, the main arguments, and the position to be defended here, would not be affected (only the discussion of scenario 1, below, would be affected; but this is not essential to the overall position). In describing an equivalent scenario Thompson assumes that both subjects would enjoy experiences with the same phenomenal character; and I agree. This is certainly how most people imagine Scott Carey; if he had been unconscious during the shrinking process and had woken in a miniaturized environment it seems plausible that at first he would not realize that he had shrunk; only when he encountered giantseeming spiders or discovered the altered tactile behaviour of certain kinds of matter would he start to suspect that something was amiss. Even after discovering that he had shrunk, there would be no sudden change in how his environment looked to him. I shall take it, then, that in scenario 1 Max and Min's experiences share the same phenomenal character. This is also what one should think if one holds that phenomenal character supervenes on brain state (or at least on brain state defined in functional terms), assuming that Max and Min's brains remain in identical functional states throughout.
Consequently in scenario 1 there is sameness of phenomenal character between Max and Min but differences in the represented sizes and distances of objects.
Thompson takes this as sufficient to show that any intentionalist theory according to which the relevant element of spatial phenomenal content consists entirely of spatial properties is false. He does not, however, discuss Tye's view concerning visual angles; for all that has been said so far it could be claimed that the phenomenal content of subtended by the trees, but not their differing sizes or distances. 16 An appeal to visual angle alone would not work, however, for sameness of visual angle does not entail sameness of phenomenology. If it did, it is unclear how there could be any perception of depth; there would be no phenomenological difference between looking at a three-dimensional scene and looking at a two-dimensional photograph of the same scene. This can be further illustrated by the "corridor illusion" depicted in countless images in the psychological literature, an example of which is shown in figure 1 . 17 Trees A and B subtend the same visual angle, yet because of the depth cues created by the converging lines and gradients tree A is most naturally seen as being smaller and closer than tree B. This is associated with a difference in phenomenal character; the two trees look different, in that one looks small and close while the other looks large and distant. 18 So there can be a difference in phenomenal character even though the same visual angle is represented. It's not clear that Tye was suggesting that visual angle alone exhausts spatial phenomenal content. But given that sizes and distances are ruled out by scenario 1 it is not clear that there remain any other purely spatial contents to appeal to. 17 The well-known Ames Room illusion (Ittelson 1952 ) also provides an analogous genuinely threedimensional example that illustrates the same point, showing that nothing here turns on the interpretation of two-dimensional images. 18 Another example: A star and a speck of dust floating in the air, illuminated by sunlight, might subtend indistinguishable visual angles; yet one appears close while the other appears distant.
the same visual angle are experienced with different phenomenal characters, as described above with regard to figure 1. It follows that Max and Min will have experiences with different phenomenal characters when looking at objects of the same size at the same distance, and therefore the same visual angle, as in scenario 2.
Consequently, scenarios 1 and 2 make it clear that spatial phenomenal content is not made up of purely spatial properties such as sizes, distances or visual angles.
It is instructive to consider how Max and Min would describe their experiences.
Let us suppose that Max and Min's communities each speak identical languages with the sole exception that the extensions of size-related terms such as big and small and spatial indexical terms such as near and far are scaled in the same way as the speakers' respective environments. Thus when Max and Min each describe an object as small and near, all else being equal, Max's object is ten times larger and further away than Min's. But these spatial terms have the same role in Max and Min's lives. An object that Max describes as near is exactly as easy for Max to walk to, or to reach out and touch, as an object that Min describes as near is for Min (again, all else being equal); and so on, for far, big, small, etc. I suggest that the elements of experiences that are naturally described using these words represent affordances; relations between the subject and the environment that depend on the causal powers of the subject, and in some cases the causal powers of the perceived object (unless spatial location counts as part of an object's causal powers then presumably the causal powers of an object are irrelevant to whether it looks near or far; but since size is relevant to causal powers, the size of an object, and thus an aspect of its causal powers, is relevant to whether it looks big or small). Whatever Max's environment affords to Max, Min's correspondingly scaled environment affords the same to Min. In scenario 1 Max and Min would describe their respective trees using exactly the same words; in scenario 2 they would describe the same tree, at the same distance, using different words; for Max it is small and near whereas for Min it is large, and far away. Given that these words play the same roles in Max and Min's lives, it seems plausible that the phenomenology will match up in the same way.
Some further issues concerning depth perception should be dealt with before moving on. Consider again the unfortunate Scott Carey fighting the seemingly giant spider. There are two factors, unrelated to those discussed above, that might be thought to play a role in accounting for the spider's apparently huge size, both of which, I shall argue, are red herrings. Firstly, because Carey is now so much smaller his eyes are much lower than they were before. Consequently he now has to look up at objects at which he had previously looked down -the spider now towers over him whereas previously he towered over the spider. We can avoid any corresponding effects in scenario 2 by stipulating that things are arranged such that Max and Min's eyes are both at the same height. But in any case, it is simply not true that objects look bigger from lower down (try crouching down -the angles will change, but the objects around you will not appear bigger). Secondly, because Carey is smaller he now tends to get closer to small objects. When he fights the spider his eyes are located, say, one centimeter from the spider; yet prior to shrinking he would not normally have observed a spider from so close (even if his eyes could have focused at that distance).
Consequently the spider now subtends a much larger visual angle than it would have done before, and this might contribute to its seeming enormity. In scenario 2, however, there is no such effect. Max and Min both survey identical trees from identical distances, so the visual angles are the same; yet there is still a phenomenological difference.
We should also consider the role of three other phenomena involved in depth perception: stereopsis, accommodation and convergence. I shall argue that insofar as these phenomena contribute to a representational difference between Max and Min this should be seen as a difference in represented affordances, not in represented spatial properties.
Firstly, then, consider stereopsis. An object that is close enough to the subject's eyes projects different images onto the different retinas. This is known as retinal disparity or binocular disparity, and provides an important source of information about depth.
Stereopsis is the perception of depth through retinal disparity. Within its optimum range stereopsis allows very accurate depth perception, especially of relative depth; for example it is possible to judge, through stereopsis, which of two objects is one millimeter closer when viewed at a distance of around one meter. Consequently if Max and Min were each to look at an identical object at a distance of, say, thirty centimeters, there would be a significant difference in retinal disparity between them due to their differently spaced eyes. In that case although in both cases the object would subtend the same visual angle as seen from a point there might nonetheless be differences in what they would see, and thus represent; Max might see a little further around the object, for example, and Max's experience would thus represent slightly more of the surface of the object than Min's experience. Moreover there might be further retinal disparities due to the way in which the perceived object lined up with objects in the background, and thus further representational differences between Max and Min.
But stereopsis is only significant for objects seen at relatively close range. In scenario 2 we can suppose that the tree is far enough away that stereopsis is insignificant without it having to be far enough away to make it hard to judge its distance. Note also that some of the effects mentioned above disappear when there is no visible background and an object that only presents a relatively flat front surface with no possibility of seeing "around" it, yet there can still be depth perception in such circumstances.
Accommodation concerns the fact that in order to perceive an object one's eyes must be focused, and the amount by which they must be focused provides information about the distance from the eyes to the observed object. Consequently the relevant muscular contraction provides information that could potentially be used in depth perception. This information is very limited, however. When focused at any more than a few meters away the muscles that focus the eyes assume their most relaxed state; so at best this source of depth perception could only work with objects nearby.
Moreover it has been shown that even when looking at objects within the immediate vicinity accommodation is fairly inaccurate as a source of depth perception (Heinemann, Tulving and Nachmias 1959; Leibowitz and Moore 1966; Künnapas 1968; Wallach and Floor 1971) . In any case, we can once again assume that scenario 2 is set up such that the tree is too far away for accommodation to have a direct role in Max or Min's perception of its distance.
Finally, Convergence concerns the fact that in binocular vision in order for both eyes to point at the same location they must converge by an angle that depends on the distance to the perceived object and the distance between the eyes. The relevant muscular contraction provides information with potential for use in depth perception, but this is very limited. For normal human beings the angle of convergence becomes undetectably close to zero for objects further than about six meters away, so convergence has no role in depth perception beyond those distances; though it has been shown to be a more reliable depth cue than accommodation for distances of less than six meters in the absence of other depth information (von Hofson 1976) .
What all this shows is that stereopsis, accommodation and convergence play no direct role in Max and Min's distance perception when looking at the relatively distant tree in scenario 2. The phenomenological difference between Max and Min is not triggered by seeing the tree from a different height, feeling different muscular contractions when focusing or converging, or anything of that sort. In any case, even if these phenomena did play a direct role it is not clear that this would bring about a difference in represented spatial properties. For, by hypothesis, Max and Min's perceptions are properly calibrated relative to the operation of these phenomena, such that they contribute to veridical perceptions of distances, sizes etc. Consequently the result should be that Max and Min's perceptions represent the same spatial properties in scenario 2, insofar as they represent spatial properties at all. respect to retinal stimulation, stereopsis, accommodation, convergence etc. in scenario 2, what does give rise to the difference in their phenomenology (and, if I am right, the difference in represented affordances)? There are many different factors that can determine perceived depth. There are, for example, many monocular depth cues such as the apparent convergence of parallel lines leading into the distance, textures and texture gradients, shading and assumed sizes of familiar objects that can be used in perceiving depth with reasonable accuracy, even through one eye. Many of these trade on implicit assumptions about the typical layout of the subject's environment. 19 But in scenario 2 these would be unlikely to account for any difference between Max and Min, because Max and Min's patterns of retinal stimulation are identical.
Suppose that in Scenario 2 Min has been transported to Max's planet. Then, if all other factors were eliminated, the depth cues just listed might initially fool Min into thinking that the tree was small and close by Min's standards (whereas, by Min's standards, it would really be large and far away). In such a case Min would be subject to an illusion, and might in fact have experiences with the same phenomenal character as Max's experiences.
But we have stipulated that there is no illusion in scenario 2. There are various ways in which illusion can be avoided. Suppose that Min is transported to Max's planet and allowed to explore for a few minutes before being placed in scenario 2. Before moving, Min might be subject to a size illusion. But as soon as Min started to move around it would become apparent that things were much larger and more distant than their familiar forms would suggest. At this point, I suggest, the illusion would be broken and Min would undergo a kind of aspect switch. A comparable aspect switch can be experienced when looking at tree B in figure 1 ; it can be seen as large and distant, but it can also be seen as identical in size to tree A, hovering in the air at the entrance to the corridor.
Perhaps, alternatively, although the tree in scenario 2 is beyond the range of stereopsis, accommodation and convergence, there might be parts of the environment containing objects within range of these abilities. Min might therefore be able to correctly judge the size and distance of nearby objects, and in doing so Min's overall experiences would become calibrated such that the tree would be seen as large and far away. I am not suggesting that the tree would be represented in Min's experiences as having properties such as being five hundred times as far as my closest focusing distance and in Max's experience as being fifty times as far as my closest focusing distance. Strictly speaking, these are relations involving the subject's causal powers and would therefore count as affordances. However it seems far more plausible that stereopsis, accommodation and convergence have only an indirect, calibrating role as described above, and that large, small, near, far away etc. have a far wider significance for the subject's actions, rather than merely representing a function of focusing distances etc.
One final possibility might be raised: that Max and Min's experiences represent the sizes and distances of objects by reference to the sizes of their own bodies. In some cases this has some plausibility; when one looks at a narrow doorway one can see whether or not one can fit through it, for example, and one can often see whether an object is within reach (which depends in part on the length of one's arms). Since the causal powers of a body depend in part on its size and shape then to represent relations to the subject's own body size and shape would still be to represent affordances of a kind. But body size cannot be the whole story. When one looks at one's own body, it has an apparent size. But this size cannot merely be perceptually represented in relation to one's body; for this would fail to explain why one's bodyand with it, the whole world whose size is supposedly judged relative to it -appears phenomenologically that size rather than appearing, say, twice as big.
Affordances and phenomenal character
To summarize the position we have reached: Thompson is quite right that examples such as "Doubled Earth" or Max and Min show that spatial phenomenal content does not consist in spatial properties such as sizes and distances. Neither, we have seen, can it consist entirely in visual angles (though I've said nothing to suggest that these are not represented at all). Consequently, unless further purely extensional candidates for spatial phenomenal content can be found, standard Russellian versions of intentionalism cannot be correct; at least, not without recourse to phenomenal externalism. A phenomenal externalist could of course insist that Max and Min's experiences share the same phenomenal character when observing scenes with identical spatial properties. This would have the odd consequence that, necessarily, the population of Min's miniature planet would see both their environment and their own bodies as small, though this would make no difference to their behaviour (relative to their respective environments) compared to the corresponding inhabitants of Max's planet. This strikes me as implausible, though of course hard to disprove. As explained, above, however, my aim here is chiefly to provide an alternative reductive theory rather than to attack phenomenal externalism head-on.
I shall say more about the Fregean intentionalism that Thompson advocates in response to his "Doubled Earth" argument below. In the meantime I shall say a little more about the affordances that I suggest at least partially constitute phenomenal content (I say "partially constitute" to allow that experience might also represent certain non-Twin-Earth-able properties, if there are any, as well as affordances). I have suggested that when Max and Min both describe an object as looking near (in their local languages) their experiences both represent the object as having the same affordance -that is, as standing in the same relation to the perceiving subject. It is hard to give a more specific characterization of the relation in question without oversimplifying. If an object is near, for example, then this has a very complex significance for the subject's actions. It is within reach, but also a short or easy journey away, or within range of thrown rocks, and so on. I take it to be an empirical matter to determine the precise characterization of the affordances represented in perception.
Moreover an environment may afford different things to creatures with different kinds of physiologies. 20 Since a major function of perception is to guide action, it seems unlikely that the connection between represented affordances and phenomenal 20 Thompson's (2010) example of El Greco world, containing vertically stretched beings looking at vertically stretched objects, is illustrative of this. The inhabitants' causal powers are adjusted to match their stretched environment. In their environment vertical ovals behave the way circles behave on Earth. When they see vertical ovals, their experiences have the same phenomenal character that ours have when we see circles. Thompson takes El Greco world as further evidence against standard Russellian intentionalism; it shows that represented shapes do not fix phenomenal character. I agree, but I think the example also suggests a strong tie between the subject's capacities to act relative to their environment and the phenomenal character of their experiences of that environment. The same world would look different to us than to the inhabitants of El Greco world entirely because of the differences in our causal powers. Circles afford us what vertical ovals afford them.
character is a coincidence. Our environment looks to us the way it has to in order to guide our actions in the right way. 21 The affordances involved in the phenomenal content of spatial perception may be of a general kind that has no essential connection with space. Consider a subject who has always been wired up to a computer-generated virtual reality environment, perhaps like the familiar brain-in-a-vat or the characters depicted in the film The Matrix; or, if such things are possible, a being who wholly exists in a computer environment. I accept the standard assumption that such a subject can have experiences identical in phenomenal character to those of an ordinary human. What should we say about the representational contents of such a person's experiences?
If intentionalism is correct then, if the phenomenal character is the same, the phenomenal content should be the same; so the affordances that comprise phenomenal content should be the same in the virtual reality case as in the normal spatial case. But if these affordances have any essentially spatial component then presumably the affordance content would be false in the virtual reality case. Perhaps this is so; it would not create any problems for the theory described above. But I lean toward an alternative view according to which a subject who has always inhabited the virtual environment has largely veridical perceptions of the virtual environment (albeit with some radically false beliefs about their connection to that environment). 22 This view can easily be accommodated if the notion of an affordance is understood in a sufficiently general way. The virtual reality subject would describe parts of the virtual environment as looking near, far, large, small etc. These expressions would have a significance for the subject's actions precisely parallel to their significance for the actions of normal humans. An object that is near will typically be within reach, for example (except that "reaching" in the virtual environment does not involve the spatial extending of a limb, but an isomorphic equivalent). An object that is far will take more time and effort to travel to than one that is near (except that "travelling" does not literally involve motion in the virtual environment but, again, an isomorphic 21 The idea that egocentric relations such as near and to the left have an essential connection to the subject's behaviour is not, of course, a new one. See for example Gareth Evans's (1985) discussion of egocentric space as "behavioral space". 22 The notion that a virtual reality brain-in-a-vat has largely veridical mental states that concern its computer environment goes back at least to Davidson (attributed to Davidson by Rorty in a footnote in Rorty 1989); but for a recent defense of this idea with respect to spatial content see Chalmers 2003. equivalent). The subject's body "size" still has a corresponding significance in terms of fitting through "doorways", and so on, but this has nothing to do with body size because the subject's virtual body has no genuine size at all, but does has something isomorphic. And so on.
Consequently the affordances that constitute phenomenal content should be thought of as general, multiply realizable subject-environment relations common to all such cases. The actions mentioned in describing an affordance must be individuated in a coarse-grained way such that, for example, walking, reaching and lifting in the ordinary sense count as actions of the same type as their virtual reality equivalents.
The phenomenal character of a veridical experience, by representing an affordance of this general kind, thus narrows down the possibilities for ways in which the subject and environment can causally interact; but it does not, in itself, entail very much about the intrinsic nature of either the subject or the environment.
I have so far discussed only cases in which the subject's perceptions and actions are correctly harmonized. In those cases where perception and action are out of harmony, misperception will result. If, for example, the subject is unaware of wearing left-right inverting goggles then an object may look to the left (as the subject would put it) but the subject will reach for it in the wrong direction (the subject reaches to the left, but the object is really to the right). The object thus did not have the affordance represented by the subject's experience (it was not, for example, touchable by reaching out in that way). Those who are broadly sympathetic to a consumer semantics (Millikan 1989) , as I am, will hold that the behaviour that typically results from a perception -the way in which the perception is consumed -has a constitutive role in determining the content of the perception. The way that the representation is consumed trumps the causal history of its production. If a perceptual state is normally consumed such that the subject reaches to the left, then it represents the object as being to the left (though I shall not attempt to say what counts as "normal" here). On this kind of view, then, a mismatch between perception and action is constitutive of misrepresentation; and although I do not think that consumer semantics straightforwardly entails the view that I am advocating, they do seem to be natural partners. But we probably do not have to accept a consumer semantics to accept the view; an "indicator" semantics will still associate mistaken actions with misperceptions, though the relation is not such a 24 close one.
An empirical objection?
At this point an empirical objection should be dealt with. It has recently been claimed that human perceptual processing divides into two major streams associated with the dorsal (parietal) and ventral (temporal) regions of the brain, and that while the ventral stream is largely responsible for conscious perceptual awareness the dorsal stream has a significant role in perceptually-guided action (see Goodale and Milner 1992;  Goodale and Humphrey 1998). Moreover, it has been suggested that processing in these two streams can sometimes diverge in content. One major piece of evidence for this concerns subjects' responses to the well-known Ebbinghaus illusion, an example of which is shown in figure 2 . When asked about the relative sizes of the two dark grey central circles most subjects report that the one on the right looks larger than the one on the left. When asked to grasp the central circles, however, subjects' grasping responses are identical for both circles. This has been taken to suggest that while the subject's conscious perceptual awareness via the ventral stream is fooled by the illusion the action-guiding dorsal stream is not. shows that the affordances represented in one stream sometimes (though rarely)
diverge from those represented in the other stream, and that some of the specific details of motor control turn out to be determined by the affordances represented in the stream that does not lead to conscious experience. It would certainly be an exaggeration to say that it had been shown that ventral processing has nothing to do with action. It would be hard to deny that the way things consciously look makes a difference to which actions the subject decides to perform; and the perceived affordances are likely to be crucial in this. One may or may not decide to walk to a place depending on how far it looks, for example.
There is, in any case, some empirical evidence that supports the claim that affordances are represented in conscious (not merely unconscious) experience.
Evidence regarding the perception of affordances can be divided into two categories:
what people do in certain circumstances (grasping the Ebbinghaus circles, for example), and what people say about their experiences (saying that the Ebbinghaus circles appear to be of different sizes, for example). In the Ebbinghaus case the former is taken as evidence for the contents of the dorsal ("action") stream whereas the latter is taken as evidence for the contents of the ventral ("perception") stream, and of visual consciousness. Over the last twenty years or so a large number of experiments have been performed on the perception of various kinds of affordances such as affordances for the "climbability" of stairs (Warren, 1984) , sitting on objects (Mark, 1987; Mark, Bailliet, Craver, Douglas, & Fox, 1990) , passing through apertures (Warren & Whang, 1987) , reaching (Carello, Grosofsky, Reichel, Solomon, & Turvey, 1989) , reaching with jumping (Pepping and Li 2000) , and catching (Oudejans, Michaels, Bakker, & Dolné, 1996) It is also worth mentioning some recent research suggesting that even relatively short-term alterations to a subject's causal powers can make a difference to their judgments of spatial properties. It was shown some time ago that people consistently overestimate the steepness of slopes (Proffitt et al. 1995) . Subsequent experiments suggest that this effect is increased when the subject wears a heavy backpack (see Bhalla and Proffitt 1999 ; though note that their interpretation of the experiment has been questioned by Durgin et al. 2009 ). This might be taken to suggest that the subject's perception-based judgment is altered in an appropriate way according to the degree of effort that they think would be required to ascend the slope; and this seems at least consistent with the view that the subject perceives affordances. Of even more interest are recent experiments that suggest that a subject carrying a heavy load, or whose estimation of the effort required to travel has been manipulated such that it seems to them to require more effort, will make an increased estimate of the perceived distance to a place to which they are about to travel (see Proffitt et al. 2003 , where an explicitly Gibsonian and neo-Berkelian conclusion in terms of affordances is drawn).
Further experiments (Witt, Proffitt and Epstein 2004) suggest that perceptual judgments about affordances are influenced by what kind of action the subject intends to perform; for example, estimates of egocentric distance increase with the weight of an object that is to be thrown to the perceived location, but only when the subject intends to throw it.
We should be careful not to draw a hasty conclusion from these experiments. For one thing, they concern only actual subjects, and therefore cannot show a necessary connection between the representation of affordances and phenomenal character. For another thing, the data gathered in these experiments consists in the verbal reports of the experimental subjects. This leaves it unclear whether it is the subject's perceptual states that are affected by the various experimental conditions or, instead, the judgments that they make, based on those states. The results thus seem consistent with claims that the experimental conditions affect the perceptual states, the judgments, or a mixture of the two. Perhaps further investigation could make one of these interpretations more plausible than the others. For now, we can at least say that these experiments are suggestive, and are at least consistent with a correlation between represented affordances and phenomenal character in the actual world. 23
Comparison with the Fregean and centered-worlds approaches
To help put the view that I am advocating into perspective it may be helpful to compare it in more detail to two other phenomenal internalist theories: the Fregean approach of Chalmers (2004) and Thompson (2007 Thompson ( , 2010 , outlined above, and functions from centered worlds to extensions. For an object to possess a centering feature is for it to be related to the center in some specific way. Being two meters away from me thus counts as a centering feature; an object possesses it in every centered world in which the subject at the center is two meters away from the object.
Egan discusses colour experience, rather than spatial experience. His proposal (2006, 513) is that in a colour experience an object is represented as either being disposed to cause G experiences in me or presently causing a G experience in me, where 'G' again stands for a specific phenomenal character (the italicized phrases stand for centering features).
He leaves it open which of these candidates is correct, though he gives more emphasis to discussion of the first. It is clear that this proposal is close to the Fregean one, and that because of the explicit reference to the phenomenal character ('G') in the specification of the phenomenal content, Egan's candidate for phenomenal content will correlate with phenomenal character just as well as its Fregean equivalent. For the same reason, his view is non-reductive. 24
Although Egan does cite being nearby as an example of a centering feature, he does not suggest that this is an appearance property. Neither does he give any details about the semantics of near (see Egan 2006, footnote 37) . By parallel with what he says about colour perception, though, we should expect the appearance property associated with a spatial phenomenal character S to be along the lines of being disposed to cause S experiences in me (or, on the alternative formulation, presently causing an S experience in me).
At any rate, Egan says nothing to suggest that spatial appearance properties are of a different kind to colour appearance properties, so I shall assume that the above example captures what his theory would say about spatial appearance properties;
crucially, that the unanalyzed reference to a phenomenal character remains in place in the spatial case.
Strictly speaking, one might count the centering features that Egan discusses as limiting cases of affordances; colour phenomenal character inverts differ in their causal relation to colours, for example, just in that the same colour causes different experiences in them. But the presence of these features has no direct significance for the subject's behaviour. Given this, and the non-reductive nature of Egan's theory, it is clear that his centering features are importantly different from the affordances discussed above.
One way to bring out the difference between the theories just described and the theory that I advocate is to consider how an experience narrows down the possible situations that the subject could be in if the experience is veridical. All three theories are centered worlds theories; they agree that the phenomenal content of an experience can be thought of as a set of centered worlds (not just possible worlds) consistent with the experience. 25 In itself, the phenomenal character of one's veridical experience of a tree that is small and near, for example, is consistent with one being a person like Max looking at a ten-meter tree twenty meters away, or a person like Min looking at a onemeter tree two meters away, and so on. Egan describes such subject-relative situations as predicaments; Max and Min, as just described, are in the same predicament. All three theories can agree on this, whereas a Russellian theory does not.
Where the three theories differ most importantly is in whether they are reductive and, relatedly, the degree to which a given phenomenal character narrows the range of predicaments. The non-reductive theories of Chalmers, Thompson and Egan agree on this; they differ only regarding the relation between phenomenal contents and Russellian contents. The affordance theory, by contrast, is committed to a greater narrowing of the possible predicaments for a given phenomenal character. Consider, for example, the much-discussed cases of inverting goggles, which make the world appear up side down to the wearer. It is consistent with the theories of Chalmers,
Thompson and Egan that there be two subjects who do not differ functionally but whose veridical perceptions of the same scene have phenomenal characters that differ in the way in which the experiences of a single subject differ immediately before and after putting on inverting goggles -the phenomenal character of one subject's experience is identical to the phenomenal character the other subject's experience would have if everything were turned up side down. An advocate of one of these theories might wish to rule out such a possibility because of other theoretical commitments (they might independently hold a functional role account of phenomenal character, for example); but there is nothing in the theories themselves that would rule this out. 26 By contrast, the affordance theory does rule out such cases. When subjects first wear inverting goggles the world looks up side down, and they have difficulty coordinating their actions with their perceptions. But, after a period of adjustment, 25 To put that another way: all three theories agree that an object looks the way it does to me not because of the properties it has, but because of the relation in which I stand to it (or, rather, my perceptual representations thereof). If you stood in the same relation to it, it would look the same to you -the identity of the subject is not part of the phenomenal content. 26 Strictly speaking the inverting goggles case does not test for the behavioral roles of the near, far, large, small etc. phenomenal characters relevant to the Max-Min case, but only for the up and down phenomenal characters. Nonetheless I think it very plausible that what goes for the one case goes for the other.
they are able to co-ordinate much better. Suppose a subject were able to compensate perfectly, so that the effects of spatial perception on their actions became just as they were prior to wearing the goggles; they would then be functionally equivalent to the way they were originally. Would the subject's phenomenology revert to the way it was prior to wearing the goggles, implying that phenomenology maps onto functional role, or would the experiences continue to have an "up side down" phenomenal character? 27 Suppose the latter were true. Then presumably there could be a planet populated by subjects who lived their entire lives in that same phenomenologically "inverted" state, and whose perceptions would be generally veridical. But if the affordance theory is true then a difference of phenomenal character entails a difference in represented affordances. Since the "inverted" subjects would be functionally equivalent -and thus equivalent in causal powers -to non-inverted subjects, then the represented affordances would have to be the same, given that the perceptions were veridical. So the affordance theory is not consistent with this kind of inversion scenario. Consequently the non-reductive theories allow that a given spatial phenomenal character is consistent with two kinds of predicament (the inverted and non-inverted cases) where the affordance theory allows only one. According to the non-reductive theories a given phenomenal character, in itself, only represents the presence of whatever typically causes experiences of that phenomenal character;
according to the affordance theory, by contrast, a given phenomenal character essentially represents a finer-grained, action-relevant relation between the subject and the perceived world.
The kind of inversion scenario just described is thus important in determining which kind of intentionalist theory one should adopt. If one holds that such inversions are possible then only the non-reductive views will give a sufficiently loose fit between phenomenal character and the perceived objective world. But if one rules out such inversions -presumably because one holds that a phenomenal character has its functional role essentially -then one can accept the stronger claims of the affordance theory. Debates over the functional roles of phenomenal characters are, of course, long-standing, and I cannot hope to settle them here. What I do hope to have shown, however, is that for those who are prepared to accept that phenomenal characters 27 See Dennett 1988 , 1991 , Morgan 1977 and Evans 1985 
The multiple contents of perception
Although I claim that phenomenal content consists of affordances, I do not deny that we perceive spatial properties such as sizes and distances. It was noted above that different subjects can differ in how heavy an object feels to them (i.e. how hard it is for them to lift) yet both correctly judge its weight. This suggests that even if the phenomenal character of an experience of heaviness consists of an affordance, there is nonetheless a sense in which the experience constitutes a perception of weight. I suggest that something similar is true for spatial and other experiences.
One way to think of this is through a linguistic analogy. Consider the following utterance:
U: Jones is here 29 Given that the affordance theory says that phenomenal content is made up of relations (rather than, say, modes of presentation), why not describe the theory as Russellian after all? The answer lies in the fact that in order for represented affordance relations to have the right significance for the actions of the perceiving subject, they have to be represented in a distinctively first person way (even if they involve no explicit, articulated representation of the first person, as described above in section 3). This is brought out by the fact that the relevant contents must be represented as sets of centered worlds (or perhaps, alternatively, as structured propositions in which an element of the structure is marked as having a special role equivalent to centering), rather than merely sets of possible worlds (or structured propositions with no indexical element). But I acknowledge that in comparison with the standard Fregean approach the view advocated here might be seen a step back in the direction of Russellian theories, albeit with an essentially indexical component added to the content. Of course one can, if one wishes, describe even the latter kind of view as Russellian; this is a purely terminological matter.
Many different propositions can be associated with U, corresponding to many different ways of stating its truth conditions (see Perry 1990 Perry , 2001 for elaborations of this idea in relation to Perry's notion of "incremental" truth-conditions). For example, if 'J' is another name for the person referred to by 'Jones', 'the ϕ' is a definite description true of J and associated with 'Jones' by the local linguistic community, and 'L' is a name for the place at which U was uttered, then the following are all ways of stating the way the world must be if U is true:
i) The uttered token of 'Jones is here' is true
ii) The ϕ is at the place where 'here' was uttered iii) J is at location L Each of these narrows down the possibilities for how the world in which U is uttered might turn out to be if U is true; but the propositions lower in the list rule out more possibilities than those higher in the list. Notice also, however, that the propositions lower in the list are more modally fragile, while those higher in the list are more modally robust. That is to say, if we consider what happens when we vary the world in which the utterance, U, occurs, we find that the propositions higher in the list remain associated with U across a greater range of worlds than those lower in the list. (iii), for example, no longer captures the truth conditions of U in worlds in which U is uttered in a different place, while (i) and (ii) still do so. However (ii) fails to capture the truth conditions for U in more distant worlds of utterance in which 'Jones' is not associated with 'the ϕ' or 'here' does not refer to the place of utterance. At the opposite extreme (i) captures a proposition associated with U in any world in which U is a meaningful utterance. (i) does not narrow down the possibilities very much, but it does still narrow them down; only worlds in which the words that compose U are related to the world in the right way for U to be true are not ruled out. So contents like (i) are the weakest (in terms of how many worlds they rule out), but the most modally robust. The fact that a content is modally fragile is not an objection to its being ascribed in the relevant worlds of utterance; (ii) and (iii) both give correct truth conditions for U provided we restrict attention to worlds in which 'Jones' and 'here' have their extensions determined as the ϕ and the place of utterance respectively (for (ii)), or worlds in which 'Jones' refers to J and 'here' refers to L (for (iii)).
I suggest that a very similar pattern is present in the spatial contents of perception.
An experience with a given phenomenal character has the same phenomenal content for all worlds and subjects. This content is modally robust, but relatively weak (in terms of how much it narrows down the possible predicaments consistent with the experience being veridical). If we restrict the domain of centered worlds that are taken as candidates for the centered world in which the experience occurs, however, then stronger, albeit more modally fragile contents can be ascribed. there is no obvious reason why we shouldn't say that Max's experience represents the object as being ten meters away, whereas Min's experience represents the object as being one meter away; even though both experiences can also be said to represent the object as having the same affordance for the subject. But it is usually only when we consider what is true of phenomenal character for all worlds and subjects, as we do when considering philosophical questions about the nature of conscious experience, that it becomes relevant to consider the latter, phenomenal content.
On one version of this view, a given token experience has many different contents at once, and these can be arranged in a hierarchy analogous to (i)-(iii). Our explanatory purposes then determine which of those contents is of interest to us at any given time (again, much like the linguistic case). Another, more instrumentalist version of the view would eschew talk of experiences really having many different contents at once, and instead hold that ascribing different contents is akin to describing the same situation in different ways, for different explanatory purposes. I shall remain neutral on which of these views is correct. In any case, the view advocated here does have in common with the Fregean and Appearance Property views that it allows for different "layers" of content, wherein experiences can be said to have extensional contents distinct from their phenomenal contents, with a hierarchical relation between them.
Concluding remarks
I have argued for a version of intentionalism according to which for any perceptual experience with phenomenal character P there is a representational content R, at least partially consisting of affordances, such that necessarily, a conscious perceptual experience has P if and only if it has R. The necessity is of the strongest, logical kind.
Consequently the view is consistent with the reduction of phenomenal character to representational content; and it is also consistent with phenomenal internalism. 
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